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Fig.1 Crystal structure of AIMgB14-type compound
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Table 1 Density and hardness of selected hard material™

Material C (diamond) BN (cubic) AlMgB14 AIMgB14+Si AlIMgB 14+ TiB,
Density/g ¢m” 3.52 3.48 2.66 2.67 2.70
Hardness/GPa 70 45~50 32~35 35~40 40~46

&2 AlMgB14-30 wt% TiB, Hl AIMgB14-70Wt% TiB, FITHAL 454
Fig.2 Microstructure of AIMgB14-30 wt%TiB, (a) and
AlMgB14-70wt% TiB, (b): (1) dark regions are AIMgB 14,
(2) bright regions are TiB,, and (3) tiny extra bright

regions are impurities
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Fig.3 SEM micrographs of AIMgB14-xTiB; bulk: (a) x =0, (b) x =0.25, (c) x =0.5, and (d) x =1
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Fig.4 Plane-view AFM image acquired from the Al-Mg-B film
deposited at the highest target power density (~1.0 W/cm?)
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with different element contents
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Research Progress of AIMgB4 Super-hard Materials

Yang Fang', Yan Guo?, Li Shaogiang?, Li Chengshan®?, Xiong Xiaomei', Wang Qingyang®, Liu Guoging®, Feng
Jianging®
(1. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)
(3. Baosheng Group Co., Ltd, Yangzhou 225800, China)

Abstract: AIMgB;4 super-hard materials can be applied in some fields such as wear-resistant, self-lubricating and protective coatings for
cutting tools and protective coatings for micro devices and micro electromechanical components, due to their extremely high hardness, low
density, high thermal stability and desirable thermoelectric properties. In the present paper, we introduced some methods for preparing
AlMgB;14 super-hard materials. Detailed techniques about AIMgB:14 disks synthesis at ambient pressure through a two-step heat treatment
were introduced. In the first step, MgB, disks doped with Al and Ti were fabricated through composition of uniformly mixed Mg, B, Al
powders and Ti powder of different contents in the form of pressed disks heated at 850 <C for 2 h in closed argon atmosphere. And in the
second step, target AIMgB14-TiB; disks were obtained after sintering the MgB.; disks at 1050 <C for 0.5 h in vacuum. The microstructure
images show that the grain size of AIMgB, is fine and the nano-scale TiB, particles as the second phase induced by Ti doping are
uniformly distributed at the grain boundaries. The research status on bulk and film of AIMgBi4 and the future researching scope of
AlMgB;14 were also presented.
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